The Arg non-receptor tyrosine kinase modifies F-actin structure.
The Arg (Abl-related gene) protein belongs to the Abl family of non-receptor tyrosine kinases that regulate cell motility and morphogenesis. It contains two actin-binding domains, one containing the talin-like I/LWEQ motif, and a C-terminal calponin homology (CH) domain. We used electron microscopy and single particle image analysis to reconstruct complexes of F-actin with full-length Arg, and fragments lacking either the I/LWEQ or CH domains. The Arg CH domain binds to actin's subdomain-1 (SD1) and induces a tilt of actin protomers. The I/LWEQ domain binds to either SD1 or SD4, closing the nucleotide binding cleft of actin. Although Arg can use either its CH or ILWEQ domains to bind an actin filament, both domains within Arg cannot bind simultaneously to adjacent protomers in the filament, consistent with its F-actin-bundling activity. The conformational changes in the filament introduced by Arg can explain the cooperative binding of Arg to F-actin and might prevent other actin binding proteins from binding to actin filaments.